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these chains of cycles. They are indissolubly linked. Thus, the water-wheel cycle cannot be performed unless there be a device for absorbing its power. Ordinarily this device was a pair of mill-stones, which absorbed it in friction. As this is too indefinite for our purpose, let it be supposed that the water-wheel drives a pump which draws water from the tail-race and discharges it into the mill-pond. Then, if the picture is to be complete, no water-wheel cycle could be drawn without drawing also a pump-cycle. And the pump-cycle, if friction is to be neglected for the moment, would be of equal area, or power, with the driving cycle.
But the pump-cycle must be portrayed in a reversed, or countcrclockzvise direction. It receives mass-pairing at a low intensity of energy, raises its intensity, discharges it into the pond (or consolidates it with the earth), and then goes back for more. Such a cycle would be shown by Fig. 10, if the diagram be traversed in the direction CBAD. The reversed cycle, therefore, is one in which the primary energy is received at low intensity and the secondary form discharged at high intensity.
It is merely a corollary of the law of the conservation of energy to state that for every clockwise or direct cycle which takes place, there must be performed a counterclockwise or reversed cycle of equal area, to absorb its energy. No water-wheel can operate without a pump or equivalent to absorb its power.
In portraying the action of any energetic machine, therefore, it is merely a matter of choice whether we portray the direct or the reversed cycle which occurs there. In the Pelton-wheel penstock and nozzle, for instance, there occurs a direct cycle of static hydraulic energy, which enters at high head and leaves at low; but there is simultaneously performed a reversed cycle of kinetic hydraulic energy, for the water enters at a low velocity and leaves at much higher speed. The cycles are like coiled springs. The unwinding of the gravitational cycle winds up the accelerative cycle; and the unwinding of the accelerative cycle, within the wheel, a moment after, winds up some equivalent cycle of a further form.
Thus nature works in an endless chain of transformations, by cyclical action, one thing giving up its strength that the next may live, and the next called upon a moment later to undergo